The Destruction Complex is a large, multi-subunit entity that uses a tumor suppressor subunit, Adenomatous Polyposis Coli (APC), to coordinate CK-1α and GSK3 phosphorylation of serine/threonine residues in the N-terminus of β-catenin, marking the protein for ubiquitin-dependent degradation. Hence, in non-signaling normal cells, β-catenin is markedly unstable and virtually undetectable in the cytoplasm or nucleus. The exception in epithelial cells, tThe one safe harbor from capture and degradation is are E-cadherin-based adherens junctions at the plasma membrane of epithelial cells. In fact, β-catenin was first identified as a component of adhesion -its binding to the cytoplasmic tail of cadherin being essential for α-catenin-dependent linkage to the actin cytoskeleton (McCrea, Turck, & Gumbiner, 1991; reviewed in Fagotto, 2013) . Multiple studies have probed for possible connections between the pool of β-catenin associated with E-cadherin and the pool that translocates into the nucleus, asking whether these are separate pools or whether they are functionally linked and coordinately regulated for Wnt signaling. According to the experimental outcomes, That Ecadherin sequesters β-catenin and limits Wnt signaling, or that it provides a reserve pool to ready cells for signaling, or thatand it plays a direct, nuclear role in modulating Wnt signaling -are all experimental outcomes previously reported (reviewed in McCrea, Maher, & Gottardi, 2015) . However, these studies used cell lines or developmental model systems to probe the E-cadherin:β-catenin connection; few studies have used mouse models of cancer. Huels, Ridgway et al. used mice in which Destruction Complex components such as APC or GSK3α/β kinase isoforms could be deleted or the N-terminal phospho-destruction coding sequences in exon 3 of β-catenin could be excised (β-catenin ex3 -a so-called "activating mutation" because the protein is unable to be phosphorylated/ubiquitinated and therefore accumulates). The authors compared proliferation phenotypes in the intestine, Wnt independence using crypt organoid culture systems, and the rate of tumor occurrence. Homozygous loss of APC or GSKα/β kinases, or homozygous β-catenin ex3/ex3 expression all led to the same hallmarks of oncogenic Wnt signaling in the small intestine and the colon (referred to in the study as the Crypt Progenitor Phenotype). In contrast, heterozygous expression of β-catenin ex3/+ did not produce transformation phenotypes until much later and then only weakly in the small intestine (a phenotype also observed by other groups (Leedham et al., 2013) ). If β-catenin ex3/+ heterozygosity was introduced directly in crypt stem cells, CPC lesions occurred more aggressively in the small intestine but the colon remained seemingly clear. These data were interpreted to mean that the barrier to tumor development in the colon requires an increased "dose" of . Thus, lowering the levels of E-cadherin created less of a hurdle for β-catenin ex3/+ to transform colon epithelial cells. While it has been known for some time that overexpression of E-cadherin in colon cancer cell lines interferes with Wnt signaling (Gottardi, Wong, & Gumbiner, 2001; Orsulic, Huber, Aberle, Arnold, & Kemler, 1999 ) the Huels, Ridgway study is an important in vivo demonstration that E-cadherin plays a tumor suppressor-like role directly linked to β-catenin, and as such, the actual levels of E-cadherin determine the β-catenin threshold for cell transformation. Do these observations have relevance to human cancer? One might wonder because mice and humans have different patterns of tumorigenesis in the gut. Mice tend to develop tumors in the small intestine not the colon, whereas the reverse is true in humans. Clearly other factors distinguish mouse from man, including environmental factors such as the gut microbiome or other molecular and morphological differences. Nevertheless, this study focuses the spotlight on the influence that Ecadherin can wield -meaning, anything that changes the level or activity of E-cadherin will affect the threshold that β-catenin must exceed in order to cause transformation, a relationship that might track with the spectrum of mutations that emerge in different types of tumors. Huels, Ridgway et al. offer up a dramatic example. Solid pseudopapillary carcinoma (SPT) of the pancreas is a type of cancer wherein more than 90% of the tumors have a heterozygous activating mutation in β-catenin -a mutation functionally equivalent to the weak β-catenin ex3/+ mutation. Interestingly, SPT cells are poorly adhesive and have low levels of E-cadherin (Tang et al., 2007) . Using the Proximity Ligation Assay to take a closer look at E-cadherin:β-catenin complexes on SPT cell membranes, the authors observed that in every case, these complexes were significantly diminished (approximately 5-fold) compared to normal cells. Thus, Wnt-activation in SPT is achieved by a combination of β-catenin stabilization and Ecadherin downregulation. Downregulation of E-cadherin is one way to lower the threshold, but sequence analysis of cancer genomes reveals multiple tumor types with significant rates of E-cadherin mutations and/or mutations that activate β-catenin, a pattern that is especially evident in endometrial and breast tumors (Figure 1 ).
In principle, any genetic mutation that increases the levels of β-catenin in the nucleus should cause aberrant activation of the Wnt transcriptome and increased pressure for cell transformation. Yet, cancer genome studies show that colon cancer is unique in that nearly all of the Wnt-activating mutations are inactivation mutations of APC, not activating mutations in β-catenin or inactivating mutations in E-cadherin (Figure 1) . Clearly, mutant APC provides advantages to intestinal crypt cells that are not as relevant to Wnt-active cancer cells in other tissues. It is tempting to speculate that loss of APC might be better at supplying sufficient β-catenin to surmount the colon-specific threshold set by E-cadherin.
However, if that alone were the reason, APC mutations would be appearing or dominating more often in cancers where thresholds are lower. Instead, the dominance of APC mutations in colon cancer and the concept of an E-cadherin threshold might be relevant in light of the unique architecture of intestinal crypts. A recent study of stem cell dynamics revealed that loss of one APC allele in a crypt stem cell provides a measurable survival advantage over neighboring wildtype stem cells, leading to a small, but significant rate of "fixation" or "retention" and subsequent clonal establishment of mutant stem cells in the crypt (Vermeulen et al., 2013) . A second study in human colon found that loss of APC increased the rate of crypt fission 10-fold, fission being the duplication and splintering off of a new daughter crypt (Baker et al., 2014) . Since fission of a mutant crypt is likely to be the formation event of an adenoma, this event and the fitness-fixation of mutant stem cells are key features of colon cancer initiation. Could E-cadherin play a role in these dynamics? Is it possible that maintenance of E-cadherin is important for mutant stem cell survival or the fission process even though it sets a high bar for activation of the Wnt pathway? Indeed, unlike other cancers where E-cadherin levels are downregulated or the gene is mutated, E-cadherin is wildtype and robust expression levels are maintained in early stage colon cancer. Downregulation of E-cadherin typically appears at later stages and mostly in regions such as the invasion front or in metastatic break-away cells (Brabletz et al., 2001) . It would be interesting to compare the stem cell dynamics of crypts in the mouse models used in the Huels, Ridgway studyasking whether or not mutations in β-catenin (Forbes et al., 2014. Nucleic Acids Research, 43(D1) , D805-D811; Lawrence et al., 2014. Nature, 505(7484), 495-501; Yeang, McCormick, & Levine, 2008 . The FASEB Journal, 22(8), 2605 -2622 .
